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Abstract 
Digital Game-Based Learning (DGBL) holds a lot of promises for improving teaching and learning outcomes 

in Early Childhood Education (ECE). There are, however, several factors that influence teachers' motivation and 

capacity to use technology in the classroom. Using the Unified Theory of Acceptance and Use of Technology 

(UTAUT), this study examines how ECE teachers view and use DGBL in the classroom. Surveys were used as 

part of a quantitative research method to record the depth and breadth of teacher experiences. There were 147 

participants in this study. The findings showed that while teachers acknowledge the potential of DGBL to boost 

students' engagement and achievement, they often encounter challenges related to the use of digital tools and the 

steep learning curves. The availability of infrastructure and training opportunities, as well as social factors 

including support from peers and school administration, were also found to be important predictors of adoption. 

This study offers important insights into the elements that facilitate or impede the successful integration of digital 

games in early learning by utilizing the UTAUT framework. It is important to consider these findings in the 

development of curriculum, the preparation of teachers, and policymaking. 

 

Keywords: Early Childhood Education, Digital Game-Based Learning, UTAUT, Teacher Adoption, 

Technology Integration  

 
1. Introduction 

Ghana Education Service (GES) and the Ministry of Education’s (MoE) national curriculum acknowledge the 

significance of the utilisation of technologies and mandate their implementation for educational purposes from 

nursery to university level (GES, 2021). While Ghana's education system has made significant advances in 

improving access to education, with increasing enrolment rates at all levels, there remain disparities among rural 

and urban areas, particularly with regards to resources, value of a teacher, and outcomes regarding early childhood 

education (ECE). Rural schools often face challenges such as inadequate infrastructure, lack of teaching materials, 

and inadequate technological usage (Owusu & Govender, 2026). As wealth and power are highly distorted in 

many countries, it creates enormous challenges for equity and quality in education, both in rural and urban areas. 

As a result, educational efficiency is severely affected in many rural areas (Kormos & Wisdom, 2021), thus 

hindering the achievement of Sustainable Development Goal (SDG) 4, equity and quality education for all (United 

Nations, 2015). 

The rapid development and integration of digital technology have caused a dramatic upheaval in the worldwide 

education environment in recent decades. Traditional pedagogical methods are being re-evaluated by these 

developments, opening the door to more dynamic, captivating, and learner-centered training (Chen & Chang, 

2024; Kucher, 2021). Digital game-based learning (DGBL), which blends structured learning objectives with the 

motivating appeal of games, is one of the most significant of these advancements (Behnamnia et al., 2020a). Since 

young children learn best via play, interaction, and experiential activities that foster cognitive, social, and 

emotional development, DGBL holds special promise within the field of ECE. In addition to encouraging 
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creativity and problem-solving skills, digital games also promote teamwork and participation, all of which are 

critical for early developmental milestones (Beach, 2012). 

Even though DGBL is becoming more widely accepted in educational research and practice, its uptake varies 

depending on the setting, particularly in low- and middle-income nations like Ghana. Studies in sub-Saharan 

Africa show notable differences in implementation, despite data from affluent nations showing that DGBL 

improves literacy, numeracy, and critical thinking abilities (for example, Aguilera & de Roock, 2022; Behnamnia 

et al., 2020b; Aldhafeeri et al., 2016). Limited digital infrastructure, poor teacher preparation, societal views on 

play in the classroom, and financial limitations are some of the difficulties. The incorporation of digital tools may 

seem more aspirational than realistic in rural Ghana, since many schools lack basic teaching and learning resources 

(Owusu & Govender, 2023). However, educating children using cutting-edge pedagogical techniques is not only 

desirable but also essential for addressing educational disparities in a society that is becoming increasingly 

influenced by digital change (Kormos & Wisdom, 2021). The importance of teachers’ roles in this process cannot 

be over-emphasised. Teachers, as the guardians of educational innovation, shape the adoption of technology 

approaches like DGBL through their attitudes, abilities, and preparedness (Kaimara et al., 2022). In Ghana's ECE 

sector, institutional support, infrastructure accessibility, and social expectations of education all have an impact 

on teachers' adoption of digital learning tools in addition to their own personal views (Owusu & Adjei-Boateng, 

2020). To understand these dynamics, a theoretical framework that considers the various factors that influence 

teachers' use of technology is needed. 

One such framework is provided by the Unified Theory of Acceptance and Use of Technology (UTAUT). 

UTAUT, which was first created by Venkatesh et al. (2003), combines components from eight previous models 

of technology acceptance to offer an in-depth lens through which to examine user behaviour.  

The implementation of DGBL in Ghana is in line with larger legislative measures and educational changes 

meant to enhance ECE quality and accessibility. Although play-based learning and ICT integration are prioritized 

in national policies, teachers' everyday experiences frequently deviate from these goals (GES, 2021). Large class 

numbers, poor facilities, and a lack of professional development opportunities are common challenges for teachers 

in rural schools, making it more difficult to use innovative teaching techniques. Teachers' digital literacy and 

comfort level with technology can be problematic, even in urban schools with comparatively better resources. 

These facts highlight the significance of determining whether DGBL can improve learning outcomes as well as 

whether teachers are prepared, inspired, and assisted in carrying it out successfully.  

This study responds to this gap by considering the following research questions:  

1. To what extent do the elements of PE, EE, SI, and FC influence ECE teachers' behavioural intentions to 

adopt DGBL.  

2. What other factors influence the elements that affect the intention to adopt DGBL?  

By focusing on the constructs of PE, EE, SI, and FC, we seek to uncover the underlying factors that encourage 

or hinder adoption of the DGBL approach. In an era where digital competencies are increasingly tied to 

educational equity and lifelong learning opportunities (Govender, 2025), understanding how teachers navigate the 

adoption of DGBL is critical (Akram et al., 2022). This research aims to contribute not only to academic debates 

on technology acceptance but also to practical efforts to support Ghanaian teachers in preparing young learners 

for participation in a digitally connected world. 
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2. Literature Review 

2.1 Digital Game-Based Learning in Education 

Digital games include many different types and genres that can be played on a variety of digital platforms, 

comprising handheld consoles, computers, and mobile devices. Quandt et al. (2015, p. 8) defined digital game as 

“a rule-based formal system with a changeable and quantifiable conclusion, where the player can affect the 

outcome, feels linked to the conclusion, and the repercussions of the action are flexible and discretionary.” DGBL 

is an instructional approach that employs digital games to make learning more fun and interesting (Kösa & 

Karakus, 2018). 

When comparing traditional game-based learning to DGBL, traditional game-based learning involves the use 

of physical, or board games designed with educational goals in mind. These games require physical interaction 

and are played in person, focusing on educational objectives through tangible, non-digital means provided (Chang 

& Hwang, 2019). Chen (2019) maintains that while DGBL and traditional game-based learning aim to make 

education engaging through games, DGBL distinguishes itself by using digital technology in creating a 

collaborative and adaptable academic expertise. It builds on the principles of game design to enhance motivation 

and educational outcomes in ways that traditional physical games and broader digital learning tools might not 

(Kokkalia et al., 2016). Similarly, Bado (2022) states that DGBL leverages digital technology to offer complex 

game mechanics, instant feedback, and adaptive learning experiences that traditional games cannot offer. Digital 

games can adjust the complexities based on the player’s performance and incorporate multimedia elements, which 

enrich the learning process.  

In modern education, using digital game elements in educational instruction has received much attention. 

There are theories underlying the claim that the educational usefulness of digital elements can increase motivation 

and engagement, and lead to learning (for example, Chang & Hwang, 2019; Taufik et al., 2019). Digital game 

elements have been investigated in a range of curriculum areas, including mathematics (Görgen et al., 2020; 

Thompson & Gillern, 2020; Byun & Loung, 2018), science and computer science (Papadakis, 2018), social studies 

(Chang & Hwang, 2019), literature, and second language acquisition. These studies have examined how digital 

game-based elements are used in several educational settings, including universities, secondary, primary and pre-

primary education with a common finding that digital game-based elements have the potential to increase student 

engagement and collaboration and thereby improve academic achievement. 

In recent work, Nurnberger-Haag et al. (2022) underlines that the integration of digital game elements in 

academic activities allows students to develop a cognitive resource-based process while also learning the 

importance of lifetime learning and ongoing education. This could also lead to a more tailored technique and 

dialogue among instructors and learners. For example, Paunova-Hubenova et al. (2018) found that incorporating 

role-playing games into chemistry classes aided students’ learning of scientific knowledge of plastics.  

 

2.2 Teachers adoption of the DGBL approach 

      

Venkatesh et al. (2003) developed the Unified Theory of Acceptance and Use of Technology (UTAUT), which 

has been widely used to investigate the factors influencing technology acceptance in a variety of industries, 

including education. UTAUT provides a useful paradigm for comprehending how educators, caregivers, and 

institutions embrace educational technologies in the field of Early Childhood Education (ECE), where digital 
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integration is becoming increasingly important. Figure 1 depicts the UTAUT model as explained by Venkatesh et 

al. (2003). 

 
Figure 1: The UTAUT Model        Source: Venkatesh et al. (2003) 

 

According to the UTAUT, behavioural intention and actual use are determined by four main constructs: 

Performance Expectancy (PE), or the perceived advantages of using a technology to achieve goals; Effort 

Expectancy (EE), the ease of use of the technology; Social Influence (SI), the degree to which individuals believe 

that relevant others think they should use the technology; and Facilitating Conditions (FC), the extent to which 

organizational and technical infrastructure support technology use (Venkatesh et al., 2003). These constructs are 

particularly relevant in the context of Ghanaian ECE, where teachers’ perceptions of value, usability, social 

pressure, and resource availability are central to the integration of DGBL. 

PE: Early childhood educators' desire to use digital tools, (such as interactive whiteboards, mobile 

applications, has been found to be highly influenced by their perception that adopting technology will increase 

work performance (Xue et al., 2024). Notwithstanding their lack of digital expertise, ECE teachers are more 

willing to incorporate technology when they see obvious instructional or developmental benefits (Akinnuwesi et 

al., 2022) because many early childhood educators may not have received formal ICT training. EE refers to the 

degree to which users perceive that using technology is easy, which is equally crucial influencing ECE teachers 

to adopt. User-friendly technology with low levels of complexity is more likely to be adopted in early learning 

environments (Joa & Magsamen-Conrad, 2022). 

SI is very important in the ECE environment since instructors' readiness to use new techniques can be greatly 

influenced by peer collaboration, parental expectations, and administrative support. For instance, educators are 

more likely to use a particular digital resource if school administrators or colleagues recommend it, particularly 

in rural areas with limited resources (Sarosa (2019). Perhaps the most important factors in low- and middle-income 

settings like Ghana are FC, which include infrastructure, technical assistance, and training. Even widely 

acknowledged technology can be seriously hampered by inadequate access to devices, unstable electricity, and a 

lack of professional development opportunities (Venkatesh et al., 2003). Although UTAUT offers a sound 

framework for analyzing technology adoption in ECE, some scholars contend that it is insensitive to 

developmental and pedagogical factors specific to young students. For instance, elements like play-based learning 

alignment, digital well-being, and child safety are frequently outside the purview of UTAUT yet are essential in 

early education settings (Plowman et al., 2005). To address this gap, research has started to expand the UTAUT 
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model by adding concepts from student engagement models, constructivist learning theory, or contextual elements 

like institutional culture and instructor beliefs. Particularly in locations with limited resources, these expansions 

aid in adapting UTAUT to the complex requirements of ECE settings. 

 

2.3 ECE Teachers perceptions of DGBL in the classroom 

Belda-Medina’s (2022) research found that pre-service educators have a good attitude toward using DGBL 

and perceived the approach to influence learning. Hartt et al. (2020), in their mixed-method investigation, found 

that teachers expect to employ DGBL in their future courses when they have a clear understanding of the approach. 

This contrasts with the findings of the American pre-service teachers who were in favor of DGBL but most of 

them were unsure of how to implement it or whether they wanted to do so (Kim et al. (2009). In a later study, 

Ifenthaler et al. (2012) assessed teachers’ perspectives of DGBL in the classroom. It emerged that teachers thought 

it was very likely that DGBL would be employed for educational purposes. There were several explanations for 

their answers, but the most common one was the idea that the teachers thought that DGBL, an innovative 

methodology, is beneficial for teamwork. A further investigation by Akram et al. (2022) on technology usage by 

teachers revealed that the value gained was the major determinant in teachers’ perceptions of adopting DGBL. 

The value a teacher places on a particular technological approach determines how that technology will be used. 

In a later study, Bal (2019) concluded that K-5 teachers used DGBL more regularly than middle school teachers 

in their classrooms. 

However, in examining teachers’ perceptions of using DGBL to raise young learners' academic performance 

Nikolopoulou et al. (2015) revealed that teachers were not using DGBL as often because learners required more 

help than usual to fully comprehend how to use some of the digital technologies. Yet, Boonmoh et al.’s (2021) 

study uncovered that the strongest determinant of teachers utilising DGBL was the perception of usefulness, or 

the capability to facilitate lessons in a simpler way in class. This could imply that, irrespective of how beneficial 

the approach is, teachers are unlikely to utilise this approach in classroom settings if they perceive it not to be 

useful. Similar results from teachers’ perceptions of the biggest obstacles to utilising DGBL in the classroom were 

found in Falls and Thomas’s (2019) investigation. The results showed that the main obstacles to integrating DGBL 

were: 1) lack of support for rural schools; b) cost of acquisition of hardware and software; and c) an absence of 

technical support, nevertheless, given the limited use of the approach in ECE, there may be additional obstacles 

that are unique to ECE that prevent teachers from implementing DGBL. 

3. Methodology 

3.1 Design 

This research is a part of a broader (PhD) study conducted on designing a framework for integrating DGBL 

into rural ECE classrooms in Ghana. The study employs quantitative research design, with quantitative surveys 

to capture broad patterns into teachers lived experiences. This approach allows for a comprehensive analysis of 

measurable intention shaping technology adoption. The overall goal of the research reported in this study is to 

gain insight into ECE teachers’ behavioural intention to adopt DGBL as a teaching approach in the classroom.  

3.2 Participants 

147 urban and rural ECE teachers were involved in the study with 78 urban and 69 rural teachers. Random 

sampling approach was used in selecting the teachers. Participants were automatically chosen because they were 

the teachers who oversaw these selected classes. The essential data about respondents are summarised in Table 1. 
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Table 1: Respondents’ Demographic data Frequencies 

Gender:  Female 80  

          Male 67 147 

Age:        18-25 63  

          26-35 68  

          36-45 13  

          46 and above 3 147 

Highest academic qualification:  

Senior High school (SHS) certificate 35  

Teacher certificate 61  

Diploma 48  

Degree 3  

Masters 0  

Other 0 147 

Location of school:  Urban  79  

                                  Rural  68 147 

Working experience as teacher: Less than 1 year 27  

                                     1-4 years 66  

                                     5-8 years 43  

                                      9-12 years 9  

                                         >= 12 years  2 147 

 

3.3 Data Analysis 

A quantitative approach was used to identify trends in the data and make inferences as suggested by Saunders 

et al. (2009) and Oates (2006).  

In this quantitative data analysis, descriptive statistics were performed to determine the competence and 

perceptions of teachers. SPSS and Excel were used for creating charts and interpreting data. 

4. Findings and Discussion 

4.1 Reliability Composite Variables for UTAUT Constructs 

The data were evaluated for reliability and validity, and Table 3 provides the Cronbach Alpha for each 

construct and a summary of key statements and items of measurement of the constructs under UTAUT model. 

Table 2 provides reliability composite variables for the UTAUT constructs. The data show that all the variables 

are reliable. A Cronbach’s alpha>0.7 shows adequate reliability (Mishra et al., 2019). 

Table 2: Reliability Composite Variables for UTAUT Constructs 

Construct Items included Cronbach’s alpha 

Performance expectancy (PE) PE1-5 .955 

Effort expectancy (EE) EE1-5 .974 

Social influence (SI) SI1-5 .974 

Facilitating conditions (FC) FC1-5 .972 

Behavior Intention to adopt 

(BI) 
BI1-5 .977 

 

Because the data is bimodal, the usual parametric analysis was not viable. Hence, a non-parametric approach 

was used to analyse the data. To determine the potential effect the UTAUT constructs have on the behavioural 

intention to adopt the DGBL approach, Wilcoxon signed rank test was applied, and each construct score was 

tested against the central score of ‘3’ (moderate). The Table below provides the Wilcoxon test statistics for the 

UTAUT constructs. 

Performance Expectancy (PE)  

Table 3 displays the frequency and the percentage distribution of the performance expectancy construct. 
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Table 3: Performance expectancy: Frequencies 

Combining the low and very low scores and the high and very high scores across all items of measurement 

indicates the bimodal characteristic of the data. For instance, it can be seen that 45.6 per cent of the respondents 

gave a score below 3, indicating low performance expectancy (PE), while 44.9 per cent gave a score above 3, 

indicating high PE, for the items of measurement, "I believe that using DGBL will positively impact my students' 

learning outcomes" in Table 3. In a similar vein, PE2, 45.6 per cent and 44.9 per cent, indicate high and low 

performance expectancy. 44.9 per cent and 48.9 per cent for the item of measurement PE3, indicating low and 

high performance expectancy, for PE4, 43.5 per cent and 43.5 per cent indicate low performance expectancy and 

high performance expectancy respectively, and for PE5, 46.9 per cent and 42.8 per cent suggest low performance 

expectancy and high performance expectancy. None of the items is either significantly higher or significantly 

lower than a moderate rating of ‘3’. All p-values are greater than 0.1. 

 

Effort Expectancy  

Table 4 displays the percentage and frequency distribution of the EE variables. 

Table 4: Effort Expectancy: Frequencies 

Effort expectancy 

Responses as Frequency (%) 

     N Z 
p-

value V
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y
 

h
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I can easily access support when I 

encounter difficulties with DGBL 

approaches (EE1) 

36 

(24.5) 

33 

(22.4) 

13 

(8.8) 

42 

(28.6) 

23 

(15.6) 
147 -1.174 .240 

I can quickly integrate DGBL 

activities into my lesson plans 

without requiring excessive time 

(EE2) 

36 

(24.5) 

30 

(20.4) 

9 

(6.1) 

41 

(27.9) 

31 

(21.1) 
147 -.142 .887 

The instructions for using DGBL 

approaches are clear and easy to 

follow (EE3) 

32 

(21.8) 

33 

(22.4) 

12 

(8.2) 

42 

(28.6) 

28 

(19.0) 
147 -.091 .928 

I have the necessary technical skills 

to effectively use DGBL approaches 

in my classroom (EE4) 

37 

(25.2) 

32 

(21.8) 

9 

(6.1) 

51 

(34.7) 

18 

(12.2) 
147 -1.444 .149 

Items of measurement 

Responses as Frequency (%) 

     N    Z 
p-

value 

V
er
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 l
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I believe that using DGBL will 

positively impact my students' 

learning outcomes (PE1) 

26 

(17.7) 

41 

(27.9) 

14 

(9.5) 

48 

(32.7) 

18 

(12.2) 
147 -.677 .499 

DGBL is an effective method for 

achieving educational goals in my 

classroom (PE2) 

26 

(17.7) 

41 

(27.9) 

15 

(10.2) 

44 

(29.9) 

21 

(14.3) 
147 -.492 .623 

Using DGBL will lead to 

improvements in my students' 

academic performance (PE3) 

31 

(21.1) 

33 

(22.4) 

 

11 

(7.5) 

39 

(26.5) 

33 

(22.4) 
147 -.480 .631 

DGBL activities increase my 

students' engagement and motivation 

in the learning process (PE4) 

31 

(21.1) 

33 

(22.4) 

19 

(12.9) 

45 

(30.6) 

19 

(12.9) 
147 -.947 .343 

DGBL helps my students develop 

important skills such as critical 

thinking, problem-solving, and 

collaboration (PE5) 

28 

(19.0) 

41 

(27.9) 

14 

(9.5) 

39 

(26.5) 

24 

(16.3 
147 -597 .550 
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I find it easy to learn how to use 

DGBL approaches and technologies 

(EE5) 

31 

(21.1) 

35 

(23.8) 

11 

(7.5) 

46 

(31.3) 

24 

(16.3) 
147 -.351 .726 

 

Regarding the items of measurement, "I can easily access support when I encounter difficulties with DGBL 

approaches," Table 4 shows that the low and high effort expectancy are represented by 46.9 per cent and 44.2 per 

cent, respectively. Likewise, for the remaining measurement items, EE2, 44.9 per cent and 49 per cent, 

respectively, represent low and high effort expectancy; 44.2 per cent and 47.6 per cent for the item of measurement 

EE3, for EE4, 47 per cent and 46.9 per cent, respectively, represent low effort expectancy and high effort 

expectancy; and for EE5, 44.9 per cent and 47.6 per cent, respectively, represent low effort expectancy and high 

effort expectancy. No item has a rating that is either noticeably higher or lower than a moderate "3." Every p-

value is higher than 0.1. 

 

Social Influence Variables 

An overview of the frequency of the levels of agreement for the measurement variables is provided in Table 5. 
Table 5: Social Influence: Frequencies 

Social influence 

Responses as Frequency (%) 

N Z p-value 

V
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 l
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w
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w
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H
ig

h
 

V
er
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h
 

My colleagues encourage me to use 

DGBL in my classroom (SI1) 

33 

(22.4) 

35 

(23.8) 

7 

(4.8) 

49 

(33.3) 

23 

(15.6) 
147 -.571 .568 

The school administration assists the 

integration of DGBL in teaching 

(SI2) 

29 

(19.7) 

35 

(23.8) 

16 

(10.9) 

59 

(40.1) 

8 

(5.4) 
147 

-

.1.490 
.136 

I am influenced by my peers 

adopting DGBL methods in my 

teaching (SI3) 

34 

(23.1) 

30 

(20.4) 

14 

(9.5) 

63 

(42.9) 

6 

(4.1) 
147 -1.916 .055 

The community expects teachers to 

use modern teaching methods like 

DGBL (SI4) 

28 

(19) 

35 

(23.8) 

17 

(11.6) 

55 

(37.4) 

12 

(8.2) 
147 -1.045 .296 

Professional development 

programmes in my school promote 

the use of DGBL (SI5) 

44 

(29.9) 

23 

(15.6) 

11 

(7.5) 

63 

(42.9) 

6 

(4.1) 
147 -2.819 .005 

 

It can be seen from Table 5 that for the items of measurement, “My colleagues encourage me to use DGBL in 

my classroom,” 46.2 per cent and 48.9 per cent reflect the low and high social influence respectively. Similarly 

for the rest of the items of measurement, SI2, 43.5 per cent and 45.5 per cent reflect the low and high social 

influence, respectively; 43.5 per cent and 47 per cent for the item of measurement SI3, for SI4, 42.8 per cent and 

45.6 per cent indicate low social influence and high social influence, respectively; for SI5, 45.5 per cent and 47 

per cent indicate low social influence and high social influence, respectively. None of the items is either 

significantly higher or significantly lower than a moderate rating of ‘3’. However, there is significant disagreement 

that professional development programs in the schools promote the use of DGBL, Z = -2.819, p=.005. 

 

Facilitating Conditions Construct 

Table 6 displays the items of measurement frequency and percentage distribution of the facilitating conditions 

construct 

 

Table 6: Facilitating Conditions: Frequencies 

Facilitating factors 

Responses as Frequency (%) 

    N     Z p-value 

V
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I have adequate access to the 

necessary technology (e.g., 

computers, tablets) to implement 

DGBL in my classroom (FC1) 

29 

(19.7) 

37 

(25.2) 

14 

(9.5) 

60 

(40.8) 

7 

(4.8) 
147 

-

1.674 
.094 

There is sufficient technical support 

available when I encounter issues 

with DGBL tools (FC2) 

33 

(22.4) 

32 

(21.8) 

14 

(9.5) 

58 

(39.5) 

10 

(6.8) 
147 

-

1.635 
.102 

I have received adequate training to 

effectively use DGBL in my 

teaching (FC3) 

26 

(17.7) 

37 

(25.2) 

12 

(8.2) 

66 

(44.9) 

6 

(4.1) 
147 

-

1.028 
.304 

My school provides sufficient 

resources (e.g., software, digital 

games) to support DGBL activities 

(FC4) 

29 

(19.7) 

36 

(24.5) 

17 

(11.6) 

56 

(38.1) 

9 

(6.1) 
147 

-

1.587 
.113 

The school administration supports 

and facilitates the use of DGBL in 

my classroom (FC5) 

30 

(20.4) 

37 

(25.2) 

19 

(12.9) 

52 

(35.4) 

9 

(6.1) 
147 

-

2.012 
.044 

 

It can be seen from Table 6 that for the items of measurement, “I have adequate access to the necessary 

technology (e.g., computers, tablets) to implement DGBL in my classroom,” 44.9 per cent and 45.6 per cent reflect 

the low and high facilitating conditions respectively. Similarly for the rest of the items of measurement, FC2, 44.2 

per cent and 46.3 per cent reflect the low and high facilitating conditions, respectively; 42.9 per cent and 49.6 per 

cent for the item of measurement FC3, for FC4, 41.2 per cent and 44.2 per cent indicate low facilitating conditions 

and high facilitating conditions, respectively; for FC5, 45.6 per cent and 41.5 per cent indicate low facilitating 

conditions and high facilitating conditions, respectively. None of the items is either significantly higher or 

significantly lower than a moderate rating of ‘3’. However, there is significant disagreement that school 

administration supports and facilitates the use of DGBL in the classroom, Z = -2.012, p=.044. 

 

 

Behavioural Intention 

Table 7 displays the frequency and percentage distribution for the construct behavioural intention to adopt. 

 

Table 7: Behavioural Intention: Frequencies 

Behavioural Intention items of 

measurement 

Responses as Frequency (%) 

n Z 
p-

value V
er

y
 

lo
w

 

L
o

w
 

M
o

d

er
at

e 

H
ig

h
 

V
er

y
 

h
ig

h
 

DGBL has a positive influence on 

knowledge development (BI1)                                                

   41 

(27.9) 

  26 

(17.7) 

      1 

   (0.7) 

     45 

  (30.6) 

   33 

(22.4) 
   147  -.187 .851 

Because it is useful, I will use DGBL 

in the classroom (BI2) 

   38 
(25.9) 

  26 

(17.7) 

      5 

    (3.4) 

      32 

   (21.8) 

  46 

(31.3) 
   147 

 -

1.035 
.301 

With support, I will use DGBL 
  26 

(17.7) 

   38 

(25.9) 

      3 

   (2.0) 

    33 

   (22.4) 

  47 

(32.0) 
  147 

 -

2.150 
.032 

I have seen others use this approach 

successfully and therefore I will use 

it (BI3) 

25 

(17.0) 

37 

(25.2) 

   10 

   (6.8) 

    36 

   (24.5) 

  39 

(26.5) 
   147 

 -

1.598 
.110 

Since the DGBL approach can be 

used to provide learners with 

dynamic learning opportunities, I 

will use it (BI4) 

   37 

(25.2) 

   25 

(17.0) 

      5 

   (3.4) 

     39 

   (26.5) 

   41 

(27.9) 
  147   -.914 .361 

 

Table 7 shows that 45.6 per cent and 53 per cent, respectively, represent the low/very low and high/very high 

behavioural intention for the measurement item, "DGBL has a positive influence on knowledge development." 

For the remaining items of measurement, BI2 shows low behavioural intention of 43.6 per cent and 53.1 per cent, 

respectively; BI3 shows low BI of 43.6 per cent and 54.4 per cent; BI4 shows low/very low behavioural intention 

of 42.2 per cent and 51 per cent, respectively; and BI5 shows low behavioural intention and high behavioural 
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intention of 42.2 per cent and 54.4 per cent, respectively. No item has a rating that is either noticeably higher or 

lower than a moderate "3." However, there is significant disagreement that with support the DGBL approach will 

be used, Z=-2.150, p=0.32.  

 

Using the composite variables for the four constructs, the Wilcoxon test statistics was performed to determine 

the effect of the UTAUT constructs on the behavioural intention (BI) to use are significantly high or low. Each 

construct score was tested against the central score of ‘3’ (moderate). Table 8 provides the Wilcoxon test statistics 

on the UTAUT constructs. 

Table 8: Wilcoxon Test statistics on UTAUT Constructs 

Test Statisticsb 

 PE EE SI FC 

Z -.919a -1.363a -2.011a -2.385a 

Asymp. Sig. (2-tailed) .358 .173 .044 .017 

a. Based on negative ranks. 

b. Wilcoxon Signed Ranks Test 

 

There is significant disagreement that there is social influence for the use of DGBL in the classroom, Z = -

2.011, p=.044; or that, facilitating conditions are adequate to support the use of DGBL in the classroom, Z = -

2.385, p=.017.  

Correlation of the Demographic Variables with the UTAUT Constructs 

To determine the association of the demographic variables with the UTAUT constructs, performance expectancy 

(PE), effort expectancy (EE), social influence, and facilitating factors, a correlation test was performed. Because 

the data is bimodal, perhaps because of the differing characteristics of the teachers from urban and rural settings, 

the Spearman’s test was used. There is agreement that the UTAUT constructs are in place is significantly higher 

in urban than in rural communities. 

 

 Table 9: Statistics test for location: Ranks 

 
Community 

Location N 

 

Mean Rank Sum of Ranks 

PE urban 79  106.08 8380.00 

rural 68 147 36.74 2498.00 

EE urban 79  106.92 8447.00 

rural 68 147 35.75 2431.00 

SI urban 79  106.56 8418.00 

rural 68 147 36.18 2460.00 

FC urban 79  106.29 8397.00 

rural 68 147 36.49 2481.00 
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Looking at the at the “sum of ranks” we see that the value is greater for urban than rural in all cases and the means 

are greater for the urban teachers than the rural schoolteachers. 

Gender and the UTAUT Constructs 

Spearman’s correlation was performed to determine if gender is correlated with the UTAUT constructs. There 

was no correlation between gender and the UTAUT constructs, meaning that neither the male teachers or female 

teachers are more influenced by the UTAUT constructs to adopt and use the DGBL approach in the ECE 

classroom. 

Correlation of Age and Work Experience with the UTAUT Constructs 

Spearman’s correlation was again performed to determine if age and work experience are correlated with the 

UTAUT constructs. Table 10 indicates that age is positively correlated with performance expectancy (PE), effort 

expectancy (EE), and facilitating factors, while respondents’ age is negatively correlated with social influence 

(SI). This means that higher age groups are associated with high agreement that PE, EE, and FC impact their 

intention to adopt and use technology. On the other hand, higher age groups disagree that social influence impacts 

their behaviour and intention to adopt and use technology (rho = -.165, p=.045). 

Table 10: Correlation Between Age and Work Experience and UTAUT Constructs 

   PE EE SI FC 

 

 

 

Spearman's 

rho 

 

Age  

Correlation 

Coefficient 

-

.039 

-

.024 

-

.165* 

-

.124 

Sig. (2-tailed) .63

5 

.772 .045 .13

5 

N 147 147 147 147 

 

Teachi

ng 

experie

nce  

Correlation 

Coefficient 

.01

9 

.016 -

.084 

-

.066 

Sig. (2-tailed) .81

8 

.852 .314 .42

5 

N 147 147 147 147 

 

We employed non-parametric linear regression analysis to determine which independent variable(s) has the 

highest influence on the teachers’ intention to adopt and use DGBL in the classroom. The independent variables 

included the key constructs of the UTAUT theory, which are performance expectancy (PE), effort expectancy 

(EE), social influence (SI), and facilitating conditions (FC). The dependent variable is the behavioural intention 

of ECE teachers to adopt and use DGBL in ECE classrooms in Ghana. Table 11 summarises the results of all the 

constructs, and the construct(s) that have the strongest influence on the behavioural intention to adopt and use 

DBGL in the classroom. 
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Table 11: Regression Coefficient Results 

IV R2 F df1; df2 p-value 

B 

(regression 

coefficient) 

t 
p-

value 

PE 

.806 147.118 4; 142 <.001 

.229 2.134 .035 

EE .257 1.881 .062 

SI .674 2.982 .003 

FC -.107 -.460 .646 

Dependent variable - BI 

These four independent variables account for 80.6 per cent (R2 = .806) of the variance in BI, F (4, 142) = 

147.118, p<.001. Performance expectancy (PE) (β = .229, p=.035) and social influence (SI) (β = .674, p=.003) are 

both significant predictors of behaviour intention (BI) to adopt. Therefore, PE and SI are the two constructs that 

have the highest impact on the teachers’ behavioural intention to adopt and use the DGBL approach. Figure 10 

shows the UTAUT constructs with the highest influence on the teachers’ behavioural intention to use the DGBL 

approach. 

The findings from the UTAUT constructs indicated that performance expectancy (PE) is neither significantly 

higher nor significantly lower than the moderate rating of ‘3’ across the five items of measurement. Again, from 

the findings, it can be said that effort expectancy (EE) is neither significantly higher nor significantly lower than 

the moderate rating of ‘3’ across the five items of measurement. 

5. Discussion 

The current study found that all four constructs, performance expectancy, effort expectancy, social influence 

and facilitating conditions contribute to ECE teachers’ intention to use DGBL. This accounts for 80.6 per cent of 

the variance. On examining the data and results closely, it is evident that the results reflect two different groups 

with opposite levels of agreement to UTAUT constructs. The divide is around the rural/urban location of the 

schools. 

Looking at the mean/median values for all these constructs, the values are much higher for urban than rural 

school teachers. The biggest factor that influences adoption of DBGL is location. Post-hoc tests show that a 

considerable number of respondents in urban locations have degrees or diplomas; while a significant number of 

those from a rural location have SHS. So, education is correlated with location which explains why education was 

associated with these constructs. 

For FC variables, there is significant disagreement that ‘school administration supports and facilitates the use 

of DGBL in the classroom,’ Z = -2.012, p=.044. The findings of the study indicated that the rural school 

administrators do not provide adequate support for rural ECE teachers to use technology in the classrooms. When 

schools’ administrators do not provide the necessary support such as internet access, computers, software, and a 

conducive environment, teachers will find it difficult to integrate digital game-based elements into the classroom. 

This finding correlates with the to the item of measurement, ‘with support I will adopt and use DGBL in the 

classroom,’ Z = -2.150, p=.032. From the findings, there is neither significant agreement nor significant 

disagreement that teachers intend to adopt and use DGBL. The study found a statistically significant relationship 

between behavioural intention to use DGBL and performance expectancy (PE). This means that when teachers 

expect DGBL to enhance their teaching effectiveness, they are more likely to want to use it as suggested by Joa 

and Magsamen-Conrad (2022). Effort expectancy (EE), or how easy teachers perceive DGBL to be, was also 

significant. When teachers find DGBL simple and easy to use, they become more comfortable with it and are 
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more inclined to incorporate it into their teaching practices. This ease of use boosts their intention to integrate 

DGBL into their classrooms. This finding agrees with the study by Xue et al. (2024). Social influence, which 

refers to the impact of colleagues, administrators and parents on teachers' decisions, also plays a crucial role. The 

study found that positive social influence encourages teachers to adopt DGBL, as they feel supported and 

encouraged by their peers and the community. Facilitating conditions, which include the availability of resources 

and support necessary for using DGBL, were also significant. When teachers have access to the right technological 

resources, training and support, their confidence and intention to use DGBL increases. Overall, performance 

expectancy and social influence (PE and SI) were identified as the constructs with the highest influence on the 

teachers’ behavioural intention to adopt DGBL in the classroom. ECE teachers are more inclined to use digital 

technologies and games in the classrooms if the approach is going to help them improve their work performance 

and productivity, and if colleagues and other respected individuals in society encourage them to adopt and use the 

approach in their classrooms, in alignment with the study by Sarosa (2019).  

 

6. Conclusion 

The study set out to explore ECE teachers’ perceptions and use of DGBL underpinned by the UTAUT 

framework, The findings showed that PE, EE, SI and FC significantly impact the behavioural intention of ECE 

teachers to use DGBL in their classrooms. A teacher's behavioural intention to adopt the DGBL approach 

improves when they believe that DGBL can effectively perform the intended tasks. This study makes two 

contributions. First, it advances theoretical knowledge of technology acceptance in educational contexts by 

expanding the application of UTAUT to the little-studied field of early childhood education in underdeveloped 

nations. Second, it offers factual data on the difficulties and possibilities of DGBL integration in Ghanaian schools, 

emphasizing the interaction between personal beliefs and structural limitations. The study highlights the necessity 

of context-sensitive tactics that go beyond policy rhetoric to sustainable classroom practices by placing teacher 

acceptance of DGBL within Ghana's sociocultural and infrastructure realities.   

 

6. Implications and recommendations 

The issue of rural teachers' low-level competence in using digital technologies and games in classrooms is a global 

challenge influenced by multiple factors. The research findings serve as the foundation for several 

recommendations aimed at enhancing the competence of rural teachers. The study revealed that rural teachers 

lack the necessary support from school administration, support from the government, budget allocations, and 

professional development to understand how to implement DGBL into the classrooms. Rural ECE teachers believe 

that their chances of effectively using the DGBL approach would significantly increase if they were provided the 

needed support and training. Advanced digital educational games can have a substantial impact on ECE in rural 

areas, nonetheless, the primary challenge with emerging technology is its accessibility in rural communities. 

Consequently, it is recommended that rural ECE teachers be introduced to various digital technologies and games, 

which offer sizable benefits. Several studies on DGBL, like those of Valentová and Brečka (2023), Kaimara et al. 

(2022), and Bal (2019), concentrated on short-term implications and instantaneous consequences in education, 

leaving out long-term information on how these strategies impact learners as time passes. It is essential to 

investigate how DGBL can be tailored to the needs of a diverse range of learners. This includes looking into how 

the approach can be made more accessible and inclusive for learners of various abilities and backgrounds. As 

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 26 ISSUE 4 2026

Page No: 107



Kucher (2021) suggested, assessing the possible advantages and drawbacks of the modern technologies is 

important for targeting their future adoption and use in education. 

 

Reference 

Akinnuwesi, B. A., Uzoka, F. M. E., Fashoto, S. G., Mbunge, E., Odumabo, A., Amusa, O. O., ... & Owolabi, O. (2022). 

A modified UTAUT model for the acceptance and use of digital technology for tackling COVID-19. Sustainable 

Operations and Computers, 3, 118-135. https://DOI.org/10.1016/j.susoc.2021.12.001. 

Aguilera, E., & de Roock, R. (2022). Digital Game-Based Learning: Foundations, Applications, and Critical Issues. In 

Oxford Research Encyclopedia of Education. https://DOI.org/10.1093/acrefore/9780190264093.013.1438. 

Akram, H., Abdelrady, A. H., Al-Adwan, A. S., & Ramzan, M. (2022). Teachers’ Perceptions of Technology Integration 

in Teaching-Learning Practices: A Systematic Review. Frontiers in Psychology, 13, 920317, 

https://DOI.org/10.3389/fpsyg.2022.920317. 

Aldhafeeri, F., Palaiologou, I., & Folorunsho, A. (2016). Integration of digital technologies into play-based pedagogy in 

Kuwaiti early childhood education: Teachers’ views, attitudes, and aptitudes. International Journal of Early Years 

Education, 24(3), 342-360. https://DOI.org/10.1080/09669760.2016.1172477. 

Bado, N. (2022). Game-based learning pedagogy: A review of the literature. Interactive Learning Environments, 30(5), 

936-948.  

Bal, M. (2019). Use of digital games in writing education: An action research on gamification. Contemporary Educational 

Technology, 10(3), 246-271. https://DOI.org/10.30935/cet.590005.  

Beach, R. (2012). Uses of digital tools and literacies in the English language arts classroom. Research in the Schools, 19(1), 

45. 

 Behnamnia, N., Kamsin, A., & Ismail, M. A. B. (2020a). The landscape of research on the use of digital game-based 

learning apps to nurture creativity among young children: A review. Thinking Skills and Creativity, 37, 100666. 

https://DOI.org/10.1016/j.tsc.2020.100666. 

Behnamnia, N., Kamsin, A., Ismail, M. A. B., & Hayati, A. (2020b). The effective components of creativity in digital 

game-based learning among young children: A case study. Children and Youth Services Review, 116, 105227. 

https://DOI.org/10.1016/j.childyouth.2020.105227. 

Belda-Medina, J., & Calvo-Ferrer, J. R. (2022). Pre-service teachers’ knowledge and attitudes toward digital-game-based 

language learning. Education Sciences, 12(3), 182. https://DOI.org/10.3390/educsci12030182. 
Boonmoh, A., Jumpakate, T., & Karpklon, S. (2021). Teachers' perceptions and experience in using technology for the 

classroom. Computer-Assisted Language Learning Electronic Journal, 22(1), 1-24. 

Byun, J., & Joung, E. (2018). Digital game‐based learning for K–12 mathematics education: A meta‐analysis. School 

Science and Mathematics, 118(3-4), 113-126. https://DOI.org/10.1111/ssm.12271. 

Chang, C. Y., & Hwang, G. J. (2019). Trends in digital game-based learning in the mobile era: A systematic review of 

journal publications from 2007 to 2016. International Journal of Mobile Learning and Organisation, 13(1), 68-90. 

https://DOI.org/10.1504/IJMLO.2019.096468. 

Chen, C. H., & Chang, C. L. (2024). Effectiveness of AI-assisted game-based learning on science learning outcomes, 

intrinsic motivation, cognitive load, and learning behavior. Education and Information Technologies, 29(14), 

18621-18642. https://DOI.org/10.1007/s10639-024-12553-x 

Chen, S. W., Yang, C. H., Huang, K. S., & Fu, S. L. (2019). Digital games for learning energy conservation: A study of 

impacts on motivation, attention, and learning outcomes. Innovations in Education and Teaching International, 

56(1), 66-76. http://dx.DOI.org/10.1080/14703297.2017.1348960. 

Falls, Z. & Thomas, A. (2019, March). Rural Elementary Teachers’ Access to and Use of Technology Resources in STEM 

Classrooms. In Society for Information Technology & Teacher Education International Conference (pp. 2549-

2553). Association for the Advancement of Computing in Education (AACE). 

https://www.researchgate.net/publication/337914145. 

Ghana Education Service (GES). (2021). Guidelines for the early childhood education policy implementation. Ghana 

Education Service Press, 1-108. 

Görgen, R., Huemer, S., Schulte-Körne, G., & Moll, K. (2020). Evaluation of a digital game-based reading training for 

German children with reading disorder. Computers and Education, 150. 

https://DOI.org/10.1016/j.compedu.2020.103834. 

Govender, I. Digital Literacy and STEM Skills– What is the Connection? A Systematic Review. Tech Know Learn (2025). 

https://doi.org/10.1007/s10758-025-09879-x 

Hartt, M., Hosseini, H., & Mostafapour, M. (2020). Game on: Exploring the Effectiveness of Game-Based Learning. 

Planning, Practice & Research. Routledge (Taylor & Francis). 35(1), 589-604. 

https://DOI.org/10.1080/02697459.2020.1778859. 

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 26 ISSUE 4 2026

Page No: 108

https://doi.org/10.1016/j.susoc.2021.12.001
https://doi.org/10.30935/cet.590005
https://doi.org/10.3390/educsci12030182
https://doi.org/10.1504/IJMLO.2019.096468
https://www.researchgate.net/publication/337914145
https://doi.org/10.1016/j.compedu.2020.103834
https://doi.org/10.1080/02697459.2020.1778859


Joa, C. Y., & Magsamen-Conrad, K. (2022). Social influence and UTAUT in predicting digital immigrants’ technology 

use. Behaviour and Information Technology, 41(8), 1620–1638. 

https://DOI.org/10.1080/0144929X.2021.1892192. 

Ifenthaler, D., Eseryel, D., & Ge, X. (2012). Assessment for game-based learning. In Assessment in game-based learning: 

Foundations, innovations, and perspectives (pp. 1-8). New York, NY: Springer New York. 

https://DOI.org/10.1007/978-1-4614-3546-4. 

Kaimara, P., Fokides, E., Oikonomou, A., & Deliyannis, I. (2022). Pre-service Teachers’ views about the use of Digital 

Educational Games for Collaborative Learning. Education and Information Technologies, 27(4), 5397-5416. 

https://DOI.org/10.1007/s10639-021-10820-9. 

Kim, N. J., & Kim, M. K. (2022, March). Teacher’s perceptions of using an artificial intelligence-based educational tool 

for scientific writing. In Frontiers in education (Vol. 7, p. 755914). Frontiers Media SA.  

Kokkalia, G. K., Drigas, A. S., & Economou, A. (2016). The role of games in special preschool education. International 

Journal of Emerging Technologies in Learning (Online), 11(12), 30–35. https://DOI.org/10.3991/ijet.v11i12.5945 

Konot, V., Liszkai-Peres, K., Bunford, N., Ferdinandy, B., Jurányi, Z., Ujfalussy, D.J., Réti, Z., & Pogány, A. (2021). 

Mobile use Induces Local Attentional Precedence and is Associated with Limited Socio-Cognitive skills in 

preschoolers. Computer in Human Behavior, 120. https://DOI.org/10.1016/j.chb.2021.106758. 

Kormos, E., & Wisdom, K. (2021). Rural Schools and the Digital Divide: Technology in Learning Experience and 

Challenges to Integration. Theory & Practice in Rural Education, 11(1), 25–39. 

https://DOI.org/10.3776/tpre.2021.v11n1p25-39. 

Kösa, T. & Karakus, F. (2018). The effects of Computer-aided Design Software on Engineering Students’ Spatial 

Visualisation Skills. European Journal of Engineering Education. 43(2). 296-308. https://DOI.org/ 

10.1080/03043797.2017.1370578. 

Koutroubas, V., & Galanakis, M. (2022). Bandura’s social learning theory and its importance in the organizational 

psychology context. Psychology, 12(6), 315-322. https://DOI.org/10.17265/2159-5542/2022.06.001. 

Kucher, T. (2021). Principles and Best Practices of Designing Digital Game-Based Learning Environments. International 

Journal of Technology in Education and Science, 5(2), 213–223. https://DOI.org/10.46328/ijtes.190. 

Lamrani, R., & Abdelwahed, E. H. (2020). Game-Based Learning and Gamification to improve skills in early years 

education. Computer Science and Information Systems, 17(1), 339–356. 

https://DOI.org/10.2298/CSIS190511043L 

Mishra, P., Pandey, C. M., Singh, U., Gupta, A., Sahu, C., & Keshri, A. (2019). Descriptive statistics and normality tests 

for statistical data. Annals of cardiac anaesthesia, 22(1), 67-72. 

Nikolopoulou, K., & Gialamas, V. (2015). ICT and play in preschool: Early childhood teachers’ beliefs and confidence. 
International Journal of Early Years Education, 23(4), 409-425. 

Nurnberger-Haag, P., Fokides, E., Oikonomou, A., & Deliyannis, I. (2022). Pre-service teachers’ views about 

the use of digital educational games for collaborative learning. Education and Information 

Technologies, 27(4), 5397–5416. https://DOI.org/10.1007/s10639-021-10820-9. 
Owusu, P.K. & Adjei-Boateng, A. R. (2020). Educational Gaming Mobile App in Assisting Kids in Learning Math and 

English. Middle East Journal of Applied Science & Technology (MEJAST). 3(3). 68-80. 
Owusu, P.K. & Govender, I.  (2023). Teachers’ Perception of Digital Game-Based Learning in Early Childhood Education 

in Rural Schools in Ghana. International conference in Education and New Developments. 2(1), 64-468.    

https://DOI.org/10.36315/2023v2end104.  

Papadakis, S. (2018). The use of computer games in classroom environment. International Journal of Teaching and Case 

Studies, 9(1), 1. https://DOI.org/10.1504/ijtcs.2018.10011113. 

Paunova-Hubenova, E., Terzieva, V., Dimitrov, S., & Boneva, Y. (2018, October). Integration of game-based teaching in 

Bulgarian schools: State of the art. In European Conference on Games Based Learning (pp. 516-XXV). Academic 

Conferences International Limited. 

Plowman, L., & Stephen, C. (2005). Children, Play, and Computers in Pre-School Education. British Journal of 

Educational Technology, 36(2), 145–157. 

Oates, J. B. (2006). Researching Information Systems and Computing. SAGE Publications Ltd.  

Quandt, T. Van Looy, J. Vogelgesang, J. Elson, M. Ivory, J. Consalvo, M. & Mäyrä, F. (2015). Digital Games Research: 

A Survey Study on an Emerging Field and Its Prevalent Debates. Journal of Communication. 65(6), 975-996. 

https://DOI.org/10.1111/jcom.12182. 

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research methods for business students. Pearson education. 

Sarosa, S. (2019). The role of brand reputation and perceived enjoyment in accepting compulsory device’s usage: 

Extending UTAUT. Procedia Computer Science, 161, 115–122. https://DOI.org/10.1016/j.procs.2019.11.106. 

Taufik, A., Apendi, T., Saidi, S., & Istiarsono, Z. (2019). Parental Perspectives on the Excellence of Computer Learning 

Media in Early Childhood Education. JPUD - Journal Pendidikan Usia Dini, 13(2), 356–370. 

https://DOI.org/10.21009/jpud.132.11. 

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 26 ISSUE 4 2026

Page No: 109

https://doi.org/10.1007/s10639-021-10820-9
https://doi.org/10.3991/ijet.v11i12.5945
https://doi.org/10.3776/tpre.2021.v11n1p25-39
https://doi.org/10.46328/ijtes.190
https://doi.org/10.1007/s10639-021-10820-9
https://doi.org/10.1111/jcom.12182
https://doi.org/10.1016/j.procs.2019.11.106


Thompson, C. G., & von Gillern, S. (2020). Video-game based instruction for vocabulary acquisition with English language 

learners: A Bayesian Meta-Analysis. Educational Research Review, 30. 

https://DOI.org/10.1016/j.edurev.2020.100332 

United Nations General Assembly (2015). Transforming our world: The 2030 Agenda for Sustainable Development. 21 

October 2015. h t t ps : / / w w w . u n . o r g / g a / s e a r c h / v i e w d o c . a s p ? s y m b o l = A / R E S / 7 0 

/ 1 & = E 

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of information technology: Toward a 

unified view. MIS quarterly, 425-478. https://DOI.org/10.2307/30036540. 

Valentová, M., & Brečka, P. (2023). Assessment of Digital Games in Technology Education. International Journal of 

Engineering Pedagogy, 13(2), 36–63. https://DOI.org/10.3991/ijep.v13i2.35971. 

Xue, L., Rashid, A. M., & Ouyang, S. (2024). The Unified Theory of Acceptance and Use of Technology (UTAUT) in 

Higher Education: A Systematic Review. SAGE Open,14(1). https://DOI.org/10.1177/21582440241229570. 

 

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 26 ISSUE 4 2026

Page No: 110

https://doi.org/10.1016/j.edurev.2020.100332
https://doi.org/10.1177/21582440241229570

